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[0001] This application claims the benefit of the Korean 
Application No. P2002-64583 filed on October 22, 2003, which is 
hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0002] The present invention relates to a digital TV 
(television receiver) , and more particularly to a digital TV and 
a driving method thereof which enable a user to view the digital 
TV without interruption even if the presently used operating 
system is in an abnormal state. 

Description of the Related Art 

[0 003] Web boxes or Internet TVs mainly use Windows™ or 
Linux™ as their operating system for the convenience of users. 

[0004] However, if the operating system becomes unstable, the 
system should be rebooted. If the. operating system is rebooted as 
above, all application programs, which are operating in the 
present system, should be terminated. 

[0005] In order to solve this problem, the existing digital 

TV receivers heighten their reliability by using an embedded 

operating system having a high stability. However, such an 

embedded operating system has the drawbacks in that it cannot 

provide a user- friendly interface. 
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[0006] Also, the embedded operation system has many 
difficulties in implementing functions, which electric home 
appliances should necessarily have, by a web browser and so on. 

[0007] Accordingly, in order to solve, the problems, many 
manufacturers have developed many PC-based digital TVs having the 
operating system such as Windows™ or Linux™. 

[0008] However, if many applications are simultaneously 
driven under the above -described operating system, the 
reliability of the operating system may deteriorate. That is, due 
to an error of the operating system, the operation of the PC 
system may be stopped. As a result, if the rebooting of the PC 
causes any problem in a receiving part of the digital TV, the use 
value of the PC-based digital TV may deteriorate. Accordingly, 
even if the operating system operates in error, it is required 
for the user to continuously view the PC-based digital TV. 

[0009] In the PC-based digital TV operating system, due to 
the error of the applications programs, the system is stopped 
more frequently than the embedded operating system. Accordingly, 
if the receiving part of the digital TV can be controlled even 
though the system is stopped due to the error of the application 
programs, the viewer will be able to view the digital TV without 
interruption . 
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SUMMARY OF THE INVENTION 

[0010] Accordingly, the present invention is directed to a 
digital TV and a driving method thereof that substantially 
obviate one or more problems due to limitations and disadvantages 
of the related art . 

[0011] An object of the present invention is to provide a 
digital TV and a driving method thereof which can independently 
control a receiving part of the digital TV having an operating 
system that operates in a personal computer (PC) even if the PC 
is rebooted due to an abnormal operation of the operating system, 

[0012] Additional advantages, objects, and features of the 
invention will be set forth in part in the description which 
follows and in part will become apparent to those having ordinary 
skill in the art upon examination of the following or may be 
learned from practice of the invention. The objectives and other 
advantages of the invention may be realized and attained by the 
structure particularly pointed out in the written description and 
claims hereof as well as the appended drawings. 

[0013] To achieve these objects and other advantages and in 

accordance with the purpose of the invention, as embodied and 

broadly described herein, a digital TV includes a digital TV 

receiving part for receiving and decoding a broadcasting stream 

from an outside, a host CPU for controlling the digital TV 

receiving part, a local CPU for controlling the digital TV 

4 



receiving part if the host CPU operates in an abnormal state, and 
a programmable logic device for switching the control of the 
digital TV receiving part from the host CPU to the local CPU if 
the host CPU operates in the abnormal state . 

[0014] Here, the digital TV may further include a shared 
memory periodically accessed by the host CPU and the local CPU at 
predetermined intervals in order to check whether the host CPU 
operates in a normal state. 

[0015] The local CPU in the digital TV receiving part may 
access the shared memory through a local bus, and the host CPU 
outside the digital TV receiving part may access the shared 
memory through a peripheral component interconnect (PCI) bus. 

[0016] Also, the shared memory has a flag area for recording 
a flag that indicates an operating state of the host CPU, and the 
host CPU records a flag '1' in the flag area for a predetermined 
period. 

[0017] The local CPU periodically checks the flag, and if the 
checked flag is '0', it judges that the host CPU operates in the 
abnormal state, and controls the digital TV receiving part, while 
if the checked flag is '1', it judges that the host CPU operates 
in the normal state, and does not control the digital TV 
receiving part . 
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[0018] Also, the local CPU periodically checks the flag, and 
if the checked flag is ^1', it changes the flag '1' recorded in 
the flag area to the flag '0'. 

[0019] In another aspect of the present invention, there is 
provided a method of driving a digital TV having a host CPU, a 
local CPU and a shared memory, which includes driving the digital 
TV through the host CPU, periodically recording a flag that 
indicates an operating state of the host CPU in the shared memory, 
judging whether the host CPU operates in an abnormal state by 
periodically checking the flag recorded in the shared memory, and 
if it is checked that the host CPU operates in the abnormal state, 
driving the digital TV through the local CPU instead of the host 
CPU. 

[0020] If it is checked that the host CPU operates in a 
normal state, the flag recorded in the shared memory is updated. 

[0021] The method of driving the digital TV may further 
includes, after the step of driving the digital TV through the 
local CPU, judging whether the host CPU operates in a normal 
state by periodically checking the flag recorded in the shared 
memory, and if it is checked that the host CPU operates in the 
normal state, driving the digital TV through the host CPU instead 
of the local CPU. 

[0022] In still another aspect of the present invention, 

there is provided a method of driving a digital TV having a host 
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CPU, a local CPU and a shared memory, which includes driving the 
digital TV through the host CPU, periodically recording a flag 
that indicates an operating state of the host CPU in the shared 
memory, periodically checking the flag recorded in the shared 
memory, if it is checked that the flag is '1', judging that the 
host CPU operates in a normal state and updating the flag as '0', 
while if it is checked that the flag is '0', judging that the 
host CPU operates in an abnormal state and driving the digital TV 
through the local CPU instead of the host CPU, periodically 
checking the flag recorded in the shared memory, and if it is 
checked that the flag is '1', judging that the host CPU operates 
in the normal state, driving the digital TV through the host CPU 
instead of the local CPU, and updating the flag as *0'. 

[0023] It is to be understood that both the foregoing general 
description and the following detailed description of the present 
invention are exemplary and explanatory and are intended to 
provide further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0024] The accompanying drawings, which are included to 
provide a further understanding of the invention and are 
incorporated in and constitute a part of this application, 
illustrate embodiment (s) of the invention and together with the 
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description serve to explain the principle of the invention. In 
the drawings : 

[0025] FIG. 1 schematically illustrates a block diagram of a 
digital TV according to the present invention; 

[0026] FIG. 2 illustrates a detailed bloclc diagram of a 
digital TV according to the present invention; 

[0027] FIG. 3 illustrates a software hierarchy of a digital 
TV operation system according to the present invention; and 

[0028] FIG. 4 illustrates a detailed construction of a shared 
memory of a digital TV according to the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0029] Reference will now be made in detail to the preferred 

embodiments of the present invention, examples of which are 

illustrated in the accompanying drawings. Wherever possible, the 

same reference numbers will be used throughout the drawings to 

refer to the same or like parts. 

[0030] FIG. 1 schematically illustrates a block diagram of a 

digital TV according to the present invention. 

[0031] As shown in FIG. 1, the digital TV according to the 

present invention includes a digital TV receiving part 100 for 

receiving and decoding a broadcasting stream from an outside to 

output a digital broadcasting signal to a viewer, a host CPU 300 

for controlling the digital TV receiving part 100, a local CPU 

8 



400 for controlling the digital TV receiving part 100 if the host 
CPU 3 00 operates in an abnormal state, and a programmable logic 
device (PLD) 2 00 for switching the control of the digital TV 
receiving part 100 from the host CPU 300 to the local CPU 400 if 
the host CPU 300 operates in the abnormal state. 

[0032] FIG. 2 illustrates a detailed block diagram of a 
digital TV according to the present invention. 

[0033] As shown in FIG. 2, the digital TV receiving part 100 
includes a tuner 110 for tuning an MPEG stream inputted through 
an external antenna, a cable or a satellite and detecting a 
broadcasting stream of a specified frequency band, a demodulator 
12 0 for demodulating the broadcasting stream detected by the 
tuner 110 and converting the demodulated broadcasting stream into 
digital data, an MPEG decoder 13 0 for decoding the digital data 
demodulated by the demodulator 120, a monitor 140 for displaying 
a video signal decoded by the MPEG decoder 13 0, and an 
audio/video (A/V) output unit 150 for outputting the video signal. 

[0034] The local CPU 4 00 and the PLD 2 00 are connected 
together through a local bus in the digital TV receiving part 100, 
and the host CPU 3 00, which is outside the digital TV receiving 
part 100, controls the digital TV receiving part 100 through a 
peripheral component interconnect (PCI) bus. 

[0035] It is preferable that the digital TV receiving part 

100 further includes a shared memory 700 that is periodically 
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accessed by the host CPU and the local CPU at predetermined 
intervals in order to check whether the host CPU operates in a 
normal state . 

[0036] The host CPU 300 forms an interface with the digital 
TV receiving part 100 through a PCI bridge 600. 

[0037] The operation of the digital TV as constructed above 
according to the present invention will be explained in detail 
with reference to the accompanying drawings . 

[0038] In FIG. 2, the tuner 110 receives the broadcasting 
stream from the antenna, the cable or the satellite. The 
demodulator 12 0 converts the received broadcasting stream into 
digital data, and inputs the digital data to the MPEG decoder 13 0 
Then, the MPEG decoder 13 0 decodes and outputs the inputted MPEG 
stream to monitor 14 0 so that the viewer can view the digital 
broadcast . 

[0039] At this time, the MPEG decoder 130 may not decode the 
MPEG stream inputted from the demodulator 12 0, but may store a 
transport stream or a packetized elementary stream (PES) obtained 
by parsing the transport stream in an HDD 500 through the PCI 
bridge 600. 

[0040] The broadcasting stream stored in the HDD 500 is read 
out through the PCI bridge 600 by a user's request, and inputted 
to the MPEG decoder 13 0 through the PCI bridge 600 of the digital 
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TV receiving part. The MPEG decoder 130 decodes the broadcasting 
stream and outputs the decoded stream to the monitor 14 0. 

[0041] The host CPU 300 and the local CPU 4 00 can 
periodically access the shared memory 700. The shared memory 700 
may be provided in the PLD 200. Also, the local CPU 400, which is 
located in the digital TV receiving part, accesses the shared 
memory 700 through the local bus, and the Host CPU 300, which is 
located outside the digital TV receiving part, accesses the 
shared memory 700 through the PCI bus. Also, the shared memory 
700 has a flag area for recording a flag that indicates the 
operating state of the host CPU 300. The flag may be '1' or '0' 
according to the operating state of the host CPU 300. 

[0042] If the operating system operates in a normal state, 
the host CPU 3 00 controls the digital TV receiving part through 
the PCI bus. At this time, a device driver or an application 
program actually controls the host CPU 300. 

[0043] FIG. 3 illustrates a software hierarchy structure that 
controls the digital TV when the digital TV operates in a normal 
state according to the present invention. 

[0044] As shown in FIG. 3, the operating system directly 

manages the hardware of the digital TV receiving part. The device 

driver executed in the operating system directly controls devices 

related to the digital TV. The application program on the 

uppermost part of the hierarchy structure transfers data inputted 
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by the user to middleware that is a lower hierarchy. The 
middleware transfers the data, which is directly related to the 
device among the data transferred from the application program, 
to the device driver. Also, the middleware analyzes and collects 
information related to channel information or broadcasting 
programs to create a corresponding table . 

[0045] However, if the operating system is in the abnormal 
state due to an error of the application program and so on, the 
digital TV receiving part cannot be controlled according to the 
software hierarchy as shown in FIG. 3. 

[0046] Accordingly, the control of the digital TV receiving 
part is switched from the host CPU 300 to the PLD 200, The PLD 
2 00 switches the control of the digital TV receiving part over to 
the local CPU 400 in order to make the local CPU 400 execute 
firmware for controlling the digital TV receiving part. 

[0047] The characteristic and the kind of the local CPU 400 
may be changed according to the specification of the digital TV. 
The program executed by the local CPU 400 may be in the form of 
firmware or an embedded operation system. 

[0048] If the operating system is in the abnormal state, the 
control of the digital TV receiving part is assigned from the 
host CPU 300 to the local CPU 400 as follows. 
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[0049] First, a shared memory 700 that can be commonly 
accessed by the host CPU 3 00 and the local CPU 400 should be 
provided in the digital TV receiving part . 

[0050] It is preferable that the shared memory 700 is a 
separate memory device. However, since it is general that the 
host CPU 300 accesses the digital TV receiving part using a 
memory-mapped input/output (I/O) system, the shared memory 700 
may be accessed through the local CPU 400. Accordingly, the 
shared memory 700 may be provided in the PLD 200. Also, the 
shared memory may be provided in a memory area of a local device 
(i.e., PCI bridge of the MPEG decoder). 

[0051] As shown in FIG. 4, it is preferable that the shared 
memory 700 has a flag area for recording a flag that indicates 
the operating state of the host CPU. 

[0052] While the operating system operates in a normal state, 
the host CPU 3 00 periodically records a signal that indicates the 
operating state of the host CPU, i.e., a flag (in a normal state, 
it is recorded as *1', and in an abnormal state, it is recorded 
as '0'), in the flag area by periodically accessing the shared 
memory 700. After a predetermined time (for example, 30ms), the 
local CPU 400 checks the flag area. 

[0053] If it is checked that the flag area is set to '1', the 

local CPU 400 judges that the host CPU 300 operates in the normal 

state, and sets the flag area to ^0' for the next judgment. 
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[0054] However, if the flag area is set to '0', the local CPU 
400 judges that the host CPU 300 operates in the abnormal state, 
and executes the firmware for controlling the digital TV 
receiving part . 

[0055] If the operating system is in the abnormal state as 
above, the control of the digital TV receiver is switched from 
the host CPU 300 to the local CPU 400. 

[0056] Also, if the control is switched over to the local CPU 
4 00, the local CPU 400 drives a program for channel navigation. 
As a result, even if the operating system is in the abnormal 
state, the operation of the digital TV can be continued. 

[0057] For example, while the operating system of the host 
CPU 3 00 is in the abnormal state and the PC is rebooted, the 
control of the digital TV receiving part is switched from the 
host CPU 300 to the local CPU 400. At this time, any input of the 
user can be processed through the local CPU 400. The local CPU 
400 periodically checks the flag of the shared memory 700. 

[0058] If the rebooting of the PC is completed and the host 

CPU 300 returns to the normal state, the host CPU 3 00 

periodically records "'1" in the flag area of the shared memory 

700. Then, the local CPU 400 checks that the flag is "1", and 

judges that the host CPU 3 00 operates in a normal state. 

According to a result of checking, the control of the digital TV 

receiving part is switched from the local CPU 400 to the host CPU 
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300. At this time, the input of the user is processed through the 
host CPU 3 00 . 

[00591 As described above, the digital TV according to the 
present invention can independently be controlled through the 
local CPU 400 even if the operating system is in the abnormal 
state, and thus the viewer can view the digital TV without 
interruption - 

[0060] It will be apparent to those skilled in the art that 
various modifications and variations can be made in the present 
invention- Thus, it is intended that the present invention covers 
the modifications and variations of this invention provided they 
come within the scope of the appended claims and their 
equivalents . 
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